Objective: Poor sleep quality is considered a global health problem. Considering that caff eine intake contributes to sleep disturbances, we evaluated the relationship between sleep quality and the consumption of caff einated beverages in college students in Jeddah, Kingdom of Saudi Arabia.
INTRODUCTION
Poor sleep quality is considered to be a global health problem. College students are more vulnerable to sleep disorders, which can result in sleep deprivation, the consequences of which include a decreased ability to perform tasks, daytime sleepiness, and fatigue [1] . Moreover, according to a long-term prospective study, insomnia at a young age is a risk factor for subsequent clinical depression and psychiatric distress [2] . Furthermore, poor sleep quality is a well-known side eff ect of caff eine intake. Caff eine is used by more than 80% of the world's population, and is commonly found in coff ee, tea, caff einated soft drinks, energy drinks, and chocolates [3] . College students tend to consume coff ee and energy drinks to increase wakefulness, overcome fatigue, and enhance cognitive performance, which can subsequently have a signifi cant impact on sleep quality [4] . Overall, poor sleep has negative consequences for academic performance and general wellbeing. In Saudi Arabia, there is an alarming reversed sleep cycle on weekdays and a higher percentage of poor sleep quality among adolescents compared to other countries [5] .
In light of the increasing prevalence of sleep disorders among college students and the deleterious eff ects of excessive consumption of caff einated beverages, this study evaluated sleep quality in relation to consumption of caff einated beverages among college students in Jeddah, Kingdom of Saudi Arabia. Furthermore, we evaluated the eff ect of psychological stress if any on the consumption of caff einated beverages among this group of students.
MATERIALS AND METHODS
Th is observational cross-sectional study was conducted with 18 to 25-year-old students in both governmental (King Abdulaziz University, and King Saud bin Abdulaziz University for Health Sciences) and private colleges/ universities (Batterjee Medical College, Ibn Sina National College, Al Farabi Medical College, Dar Al-Hekma University, and Eff at University) in Jeddah, Kingdom of Saudi Arabia. Th e study was approved by the Institutional Review Board of the Faculty of Medicine, King Abdulaziz University (Reference No. 1288-13), and was conducted in accordance with the ethical standards of the Declaration of Helsinki. Data were obtained from January 1, 2016 to August 1, 2017 using validated, constructed, confi dential electronic-and paper-based questionnaires, which contained four main sections. Section 1 collected demographic data, including gender, age, height, weight, university, college major "defi ned as the main collage that students are enrolled in". Section 2 measured sleep quality using the Pittsburgh Sleep Quality Index (PSQI) [6] . Section 3 measured 24-hour recall of caff eine intake using a validated survey [7] , whereby caff eine intake was categorized as none = 0, a tolerable amount = 1-3 cups of caff einated drinks, and excessive = 4 or more cups [8] . Section 4 measured stress exposure using Dr. Cohen's validated Scales (perceived stress scale) [9] .
Statistical Analysis
Data were analyzed using the IBM SPSS Statistics for Windows, Version 21 (IBM Corp., Armonk, NY USA). Qualitative variables were assessed using chi-squared tests of independence. Th e chi-squared goodness of fi t test was used to test for signifi cant diff erences in distribution [10] . A value of p < 0.05 was considered to indicate statistical signifi cance.
RESULTS
A total of 476 college students entered the study; data from 54 participants were excluded due to incomplete answers. Of the total 476 participants, 82.8% were females and 17.2% were males. Th e relationship of sleep quality with gender, collage major, and body mass index (BMI) is summarized in Table 1 . Th e distribution of caff eine intake among participants with bad and good sleep quality is shown in Table 2 . Th e majority of participants with bad sleep quality (42.9%) reported excessive caff eine drinking (p = 0.003). A total of 8% of participants reported no caff eine intake, 40% reported a tolerable intake, and 51.5% reported an excessive intake. Th e types of caff einated beverages are shown in Figure 1 . Th e association of other variables with caff eine intake is summarized in Caff eine intake and sleep quality.
TABLE 3.
Caff eine intake in relation to other variables.
FIGURE 1.
Distribution of total cups of caff einated beverages, n=476. 
DISCUSSION
Poor sleep quality is very common in college students and can be related to biological and social factors. In this study, we documented the demographic and behavioral characteristics of participants in relation to sleep quality. Th ere was a high prevalence of poor sleep quality (80.7%) among college students, with a higher frequency among females (83.3%) than males (16.7%). Students that consumed more caff einated beverages had poor sleep quality compared with those who abstained from caff eine with a p value of 0.003. Our fi ndings are consistent with prior reports of a higher prevalence of sleep disruption in college students who drink caff einated beverages [11] [12] [13] . According to the National Coff ee Association, 40% of students aged 18-24 years old drink coff ee every day, as the demand for coff ee in colleges has been increasing [14] . College students appear to be developing a higher level of dependence on caff einated beverages to cope with the eff ect of the reduced hours of sleep [11] . Indeed, this is supported by our fi nding that the majority of students who suff ered from poor sleep quality (42.9%) reported excessive caff eine consumption. Th is is in keeping with the result of a crosssectional study in Th ailand that reported that students who consumed at least one caff einated beverage per week had 1.60-fold increased odds of reporting poor sleep quality compared to others [95% CI (1.38-1.86)] [11] . Similarly, in a study conducted in Ethiopia with those who experienced poor sleep quality, 82.3% reported consuming caff einecontaining beverages [12] . Additionally, a randomized double-blinded study in Michigan, USA, found that 400 mg of caff eine intake 6 hours prior to sleep reduced sleep duration by more than 1 hour [15] . In contrast, a crosssectional study conducted in Peru found no signifi cant association between coff ee drinking and poor sleep quality [11] . Moreover, another study in Germany reported that caff eine did not predict a signifi cant adverse eff ect in the global PSQI score [16] .
Th e present study revealed that coff ee was the most common source of caff eine, as it is one of the most readily available drinks. Th is is in agreement with previous reports that coff ee is the most popular caff einated beverage [7] . Moreover, the University of New Hampshire reported that 79.9% of their students are coff ee drinkers [14] . On the other hand, we found the consumption of energy drinks in our population were relatively low (5%), which is contrary to the high consumption of energy drinks among college students that was reported in Saudi Arabia (71.6%), Th ailand (34%), and the USA (51%) [11, 17, 18] . Further, caff einated beverage consumption was signifi cantly higher in females than in males. Th is fi nding disagrees with the results of many other studies that have demonstrated that males consume energy drinks more than females [19, 20] . Th is could be hypothesized by the theory that females in our society, especially in their college years, are more involved in multitasking with college requirements and family commitment. In our study, no signifi cant diff erences were detected in the total intake of caff einated beverages between health science college students and other college students.
Nevertheless, 58.9% of health science college students in this study were excessively dependent on caff eine. A crosssectional study in South Africa, where the study reported that 93.6% of medical students are consuming caff eine, mainly for academic purposes 62.6% [21] .
Interestingly, our study showed that students who had excessive caff eine intake were more likely to experience moderate and high levels of perceived stress (Table 3) . Th is result is in line with a study conducted in Australia [22] . Adding to that, a study which was conducted in USA found to have a positive correlation between students' perceived stress and energy drink consumption [23] . On the other hand, studies in the United Kingdom and Puerto Rico reported no association between the consumption of caff einated beverages and stress [24] . However, our observational study could not determine cause and eff ect, i.e., whether the excessive consumption of caff eine was to overcome stress or whether high caff eine consumption caused high stress levels.
With regards to sleep quality in relation to demographic variables (BMI and major), underweight students had the highest percentage of poor sleep quality (89.65%), followed by students that were obese (81.81%), overweight (80.89%), and who had a normal BMI (78.32%). According to a study conducted in Arizona, USA, with 515 college students, 51% of participants were overweight and experienced poor sleep quality [25] . However, another study concluded that it is diffi cult to determine if sleep disturbances contribute to obesity or obesity contributes to sleep disturbances [26] . Finally, we found that 93% of medical students had poor sleep quality, while 90% of students from other majors had disturbed sleep patterns. Similarly, a study conducted in Brazil with 127 medical students reported that sleep disorders were common among medical students, especially in the early phase of medical school [27] . Some limitations of the present study should be noted. First, due to the variety of contributing factors, fi nding a direct cause-eff ect relationship was not feasible. Second, given the relative scarcity of a proper caff eine assessment tool to explore caff eine consumption, including types of beverages, amounts, and timing of consumption, collecting these data was a challenge. Th ird, self-administered surveys such as those used in the present study rely on subjective measures, which may be subject to some degree of error; however, we believe that this issue was in part mitigated by our use of a validated questionnaire.
CONCLUSION
In conclusion, this study demonstrates that most college students had poor sleep quality, and that this was associated with excessive intake of caff eine-containing beverages. Future studies could aim to investigate the eff ect of caff eine when taken at diff erent times before sleep, and to identify stressors of poor sleep quality to help in its management. In addition, intervention programs for sleep disturbances in college students should be considered. .
